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This invention relates to helicopter aircraft, 
ani more particularly to an improved hydraulic 
brake device for helicopter rotors and the like 
wherein the brake actuator mechanism is neces- 
sarily at a higher elevation than the control 
Piston-cylinder mechanism. 
Whereas, if is presently known to be desirable 
to provide in helicopter type aircrafL some suit- 
able brake device for halting "coasting" rotation 
of Lhe helicopter rotor subsequent to landing of 
the aircrafL and disengagemenL of the rotor- 
engine clutch; iL has been noted that such brake 
devices musL be constructed so as to obtain uni- 
form braking effects under various conditions of 
operation in order fo avoid unpredictable reac- 
tions upon the grounded aircrafL. Furthermore, 
iL has been noted Lhat prior type hydraulic brake 
systems for the purposes referred to herein are 
productive of highly variable braking effects be- 
cause of the tendencies to develop cavitation in 
the hydraulic line when Lhe brake actuator 
piston-cylinder is af an elevation above the con- 
trol piston-cylinder; and also as a resulL of 
changing ambienL atmospheric pressure condi- 
tions, as when operating the aircraft on landing 
flelds ai different elevations above sea level. 
Also, if bas been noted thaL temperature 
changes result in expansion-contraction of Lhe 
oil in the hydraulic system and require that the 
oil level in Lhe reservoir change correspondingly; 
and therefore iL is one of the objects of the pres- 
eut invention to provide an improved rotor brak- 
ing system for helicopter aircraft and the like of 
the manually controlled hydrauii.c actuated type 
which will provide uniform braking effects under 
varying conditions as aforesaid. 
Another object of Lhe invention is to provide 
an improved braking system of Lhe character 
aforesaid which automaticaliy mainLains a pre- 
determined constant pressure differential in the 
braking system relative to the ambienL atmos- 
phere in spire of variaLions in the atmospheric 
pressure. 
Another object of the invention is to provide 
an improved braking system of Lhe character 
aforesaid which operates automatically fo main- 
tain the hydraulc line between the conLrol piston 
and the brake actuator fllled with hydraulic fluid 
and to prevent cavitation therein, whereby 
"Puiping" of the control piston is unnecessary 
to condition the system for effective operaLion, 
and whereby uniformly short stroke operation of 
the control piston wfll provide effective brake 
actuaLion. 
Another objecL of the invention is to provide 
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an improved braking system embodying Lhe fea- 
tures aforesaid and which is of relaLively simple 
and inexpensivi yet rugged construction. 
Other objects and advantages of the invention 
5 will appear from the specification hereinafter. 
In the drawing: 
Fil. 1 is a fragmentary side elevation of a 
he]icopter aircraft embodying a rotor brake sys« 
rem of the invention; 
10 Fig. l. is a fragmentary vertical section through 
the manual control portion of the hydraulic sys- 
rem; and 
Fig. 3 is a top plan view of the structure of 
Fig. 2. 
15 As shown in Fig. 1, the invention is illustrated 
as being incorporated in a helicopter aircrafL 
comprising generally a body 10 mounting a lift 
rotor 12 which is driven by a shaft 14 by means 
of an engine 15 through a clutch as indicated aL 
20 15. The Pflot's seat is indicated af 17, and the 
rotor is arranged tobe braked by means of a 
brake shoe device 15 which engages upon a fric- 
tion disc 19 carried by the rotor shaft 14. The 
shoe device 13 may of course be of any suitable 
25 type, such as for example a double jaw mecha- 
nism which iæ adapted to be actuated by means 
of a hydraulic piston-cylinder or diaphragm de- 
vie so as to alternate]y release and engage in 
frictional relation upon the disc 19 whch rotates 
3O with the rotor. 
To control the brake shoe device 13 I provide 
a novel ianual control mechanism which is 
mounted conveniently below the seat 17 as indi- 
cated enerally af 20 and comprises a handle por- 
35 tion 2 which is arranged fo be puiled upwardly 
to apply the brake mechanism. The handle por- 
tion 22 is centrally bored to receive in bolted re- 
lation therein as indicated at 23, a pair of con- 
centric inner and outer tubes 24--25, respectively. 
40 The handle portion 22 is also formed with an 
enlarged annular chamber portion i3 which en- 
circles the outer tube 25 and is arranged in fluid- 
sealed relation therewith by means of a packing 
25. Thus, the casing portion 23 provides a hollow 
45 chamber which constitutes the fluid reservoir 
portion of the device for containing a supply of 
hydraulic fluid therein; the latter being main 
tained af a level within the reservoir such as is 
indicated af 29 (Fig. 2). A filler plug 30 (Fig. 3) 
50 is provided in a top portion of the reservoir cas- 
ing 23 for convenient replenishment of the oil 
supply, as needed. 
The upper end of the handle portion 22 ls cen- 
trally bored as indicated af 32 in communication 
5 with the interior of the inner tube 24, and the 
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bore 32 communicates at its upper end with a 
transverse groove 3. which is formed in the top 
surface of the handle member and is covered by 
a cover plate 34 so that even though the operam 
tor's hand may be firmly pressed downwardly 
upon the handle member  2, the air vent passage« 
way provided by the bore 32 and the groove 33 
wfll hot be covered and thereby closed off. Thus, 
it will be understood that the upper end portion 
of tl]e inner tube 24 is at all rimes in open com- 
munication with the ambient atmosphere. 
At about the elevation of the fluid lewl 9 
within the reservoir 8, the inner tube  4' i paT- 
titioned by means of a plug 38 /hich is riveted 
or otherwise flxed within tha-bDra o£.the tube 4. 
as indicated af 3 and functi0nS'a-Sa fluid Splati 
baflle. Thus, the bore of th tube 4 i- divided 
into upper and lower portions, and fluid ports 
-839 are formed through the walis o the tubes 
4--2, respectively, in. positional alignment so 
aS to provide for free fluid tranSfer between the 
reservoir $ a-rd the lower chmberportion with- 
in the tube 4. Similarly, pors 494 formed 
through the walls of the tubes 24--2 above the 
position of the plug 38 intercommunicate the air 
space within the reservoir 28 and the upper bore 
portion of the tube 24 
Above the elevation of the port 4@ in he wall 
of the tube 24, I provide an automatic pressure 
regulator device comprising a plug 42 which is 
centrally bored to accommodate in free floating 
position .herein a steel ball 44 which is arranged 
to  test upon a centrally bored rubber disc 4 
which is in turn supported by a perforated moral 
cene 4 whieh is snap-fltted int the lower flanged 
end portion of .tle plug 4. Air passageways Æ 
ar provided through the body of the plug 42 
abOve the position of-the valve disc-48 so that the 
ir-chamber portion within the casing 25 is in 
communication with the atmosphêre eXternally 
of he-device by means of the channel 33, the 
b0re-32, the passageways.43, and the ports 49--4 , 
as controlled by operati0n of the valve ball 44 
relative fo the opening through ,the valve disc 
At its lower end the outer tube 2 terminates 
in a ring portion 9 which slide-flts upon a cyl- 
inder §2 which- is flxed to extend upwardly from 
a base member 4. A valve rod §8 is also fixed to 
extend upwardly from the base 4 through the 
cylinder §2. The slide ring §9 is fluid-sealedrela- 
tiw to the cylinder  as by means of an O-ring 
seal 9. The base bracket is bored as indi- 
cated af $9 in communication with th interior 
of the cylinder 2, and the. cylinder wall is ported 
as indicated at 62. A floating valve ring 64 is.dis- 
çosed within the outer tube 2§ to-. abut the lower 
end of the tube 24 nd fo slidably float within 
the tube  btween the lower end of the tube 
4 and. the top end of the cylinder , as will be 
explained more fully hereinafter. Thus, a fluid 
space  8. is provided between the tube  and.the 
cylinder 2. Au O-ring  device as indicated af 85 
is arranged to fluid-seal the ring 84 relative o 
the tube 2§.and the ring 84 is formed with a coni- 
cal-valve seat portion 83 which is arranged to en- 
gage a frusto-conical valve member  which is 
carried at the-top end of th rod 8. 
 base-bracket 4 extends-as indicated at 2 
intoconnection with a conduit 4 (Fig. 1) /hich 
leads to the brake shoe mechanism  8. The brake 
shoe actuator, the conduit 4, and the brake actu- 
ating handle' device are allfilled with hydraulic 
fluid, except that the handle device 2.9 is filled 
with fiuid ordy up to the-level such as is indi- 
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cated at 29 (Fig. 2) ; the ball 44 being preselected 
to be of such weight as to seat upon the valve 
disc 48 to maintain a pressure head against the 
hydraulic fluid column in the conduit 4 which 
 will maintain the hydraulic fluid to flll the con- 
duit 4 and the brake shoe actuator mechanism 
once the system is primed. Upon manual pulling 
of the handle 2 upwardly-the zeseroir and the 
outer tube S will be thereby displaCed upwardly 
l0 relative to the cylinder 2 whfle the valve rod 
 maintains the valve ring 84 at the elevation 
thereof shówndn Fig. 2. Consequently, such up- 
ward-displacement of the outer tube 2  will cause 
the distance between the lower ring §9 and he 
.- floating ring 4i to shorten, whereby the fluid 
within  tii spoe 8 will be forced through the 
pors.  .and- thence downwardly through the in- 
terior of the cylinder 2 and through the bore 
into the conduit 4 in such manner as to thereby 
.0 apply increased pressure through the conduit 
against the brake shDe actuator mechanism, 
thereby, causing the brle- to be applied to the 
rotor disc 9. Thën, upon relese of the handle 
2 , the latter will simpl settle down again to 
5 normal in0perative.position; the fluid pzeviously 
forced up into the brake actuator now flnding 
return through the conduit into çhe enlarging 
spaceL 6 within tlïe control handle device. 
Inasmuch as th ring.' 64 is free fo float within 
2o th tube § betweenpositions of-abutment against 
the bottom end of th'e tbe 2; and th'e upper 
end of the cylïner' §,. if- will be: appreciatd that 
whenever tke daice is in condïtion of. repose 
the valve, sunfaces --.9 will be r]a-tively fr2 
2 fo permit settlin of fluid from the reservoir 
thiough the ports 38--39, and into the. cylinder 
sPace @8 thereby ai  all rimes maintaining tlie 
opertive, systm in ïull suppl of fluid. Also, if 
will be apprecited that, as. stated hereinabove, 
.0 the  preselecte-d weight of the valve-ball 44 and 
the size of the central, hole in the disc 48 wfll 
dtermin-e the pressure head which wfll apply 
against tl air within the chambe 8 above the 
fluid leveltherein; andconsequently, the pressure 
 5 head through' the. hydraulic system against the 
brake shoe" actuator. Aiso,. it will be appreciated 
that this automatic valve bll  devi0e will auto- 
maticallFadapt the unitto changing atmospheric 
pressure conditions externally thereof because 
0 whenever the air pressure vithin the reservoir 
2 $. exceeds the atmospheric pressure'externally of 
the device the ball 44 witl function as a check 
valve o cause, adustment of the system pressure 
so as to maintain the desired pressure differen- 
55 tial, wherbythe ball 44 continues to control the 
pressure head against the hydraulic system; and 
whenever the internal reservoir'pressure falls 
low the ambient atmospheric pressure due topull- 
ing up upon the handle  the valve seat device 
60 6 operates, fo p-errait entry of air into the reser- 
voir. 
ttence, the system of the invention is af all 
rimes maintained in fluid-charged and optimum 
condition for operation under constant pressure 
6 head effects in spire of temperature or ambient 
pressure variations, whereby the aircraft operator 
may without undue attention to the device 
employ the bra-ke control mechanim to obtain 
uniformly predictable braking effects upon the 
70 "coasting" rotor. It will of course be appreci- 
ated.that although onty one OEorm of the invention 
has been shown and described in detail it will 
bo apparent- to those skilled in the art that the 
invention is not so limited but that various 
7 changes may be ruade therein without departing 



2,600,715 

from the spirit of the invention or the scope of 
the appended claires. 
I claim: 
1. In combination, a hych'aulic pressure 
responsive actuator, a hydraulic control device 
comprising relatively displaceable piston- 
cylinder means arranged in telescopic relation 
and deflning therebetween a fluid chamber, a 
closed conduit interçonnecting said chamber and 
said hydraulic pressure responsive actuator, a 
fluid reservoir adjacent said chamber and 
ranged for communication with the latter, a check 
valve controlling communication between said 
reservoir and said chamber, and means maintain- 
ing fluid under air pressure ata preselected head 
within said reservoir, said means comprising a 
weighted ball member seated upon a perforated 
valve disc and disposed within an air vent 
conduit from said reservoir to the atmosphere 
externally thereof, whereby said weighted ball 
member controls the flow of air into and out of 
said reservoir and thereby determines the 
pressure head against said hydraulic system. 
2. In combination hydraulic pressure respon- 
sive actuator means, a control device comprising 
relatively displaceable piston-cylinder means 
arranged in telescopic relation and deflning 
therebetween a fluid chamber disposed at a 
lower elevation than said actuator means, a 
closed conduit interconnecting said chamber and 
said actuator means, a fluid reservoir adjacent 
said chamber and arranged in communication 
with the latter as controlled by a check valve 
device, and means maintaining fluid under air 
pressure at a preselected head within said 
reservoir, said means comprising a weight 
member seated upon a perforated valve disc and 
disposed within an air vent conduit from said 
reservoir to the atmosphere externally thereof, 
whereby said weight member controls the flow 
of air into and out of said reservoir and there- 
by determines the pressure head against said 
hydrauli system. 
3. In combination, hydraulic pressure respon- 
sire actuating means, a control device com- 
prising relatively displaceable piston-cylinder 
means defining therebetween a fluid chamber, a 
closed conduit interconnecting said chamber and 
said responsive actuating means, a fluid reservoir 
adjacent said chamber and arranged in com- 
munication with the latter as controlled by a 
check valve device, and means maintaining fluid 
under air pressure ata preselected head within 
said reservoir, said means comprising a weight 
member seated upon a perforated valve disc and 
disposed within an air vent conduit from said 
reservoir to the atmosphere externally thereof, 
whereby said weight member controls the flow 
of air into and out of said reservoir and there- 
by determines the pressure head against said 
hydraulic system. 
4. In combination, a hydraulic pressure- 
responsive actuator, a hydraulic control device 
comprising relatively displaceable piston- 
cylinder means arranged in telescopic relation 
and deflning therebetweèn a fluid chamber dis- 
posed at an elevation below the elevation of said 
actuator, a closed conduit interconnecting said 
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chamber and said hydraulic pressure-responsive 
actuator, a fluid reservoir adjacent said chamber 
and arranged for communication with the latter, 
a check valve controlling communication between 
5 said reservoir and said chamber, and means 
maintaining fluid under air pressure at a pre- 
selected head within said reservoir, said means 
comprising a weighted ball member seated upon 
a perforated valve disc and disposed within an 
10 air vent conduit ïrom said reservoir to the atmos- 
phere externally thereof, whereby said weighted 
ball member controls the flow of air into and 
out of said reservoir and thereby determines the 
pressure head against said hydraulic system. 
15 5. In combination, a hydraulic pressure 
sponsive actuator, a control device comprising a 
hydraulic jack disposed ai an elevation below 
said actuator and deflning a fluid chamber, a 
closed conduit interconnecting said chamber 
20 and said actuator, a fluid reservoir adjacent said 
chamber and  arranged in communication with 
the latter as controlled by a check valve device, 
and means maintaining fluid under air pressure 
at a pre-selected head within said reservoir, 
25 said means comprising a weighted ball member 
seated upon a perforated valve disc and disposed 
within an air vent conduit from said reservoir fo 
the atmosphere externally therof, whereby said 
weighted ball member controls the flow of air 
30 into and out of said res.ervoir and thereby 
determines the pressure head against said 
hydraulic system. 
6. In combination, a hych'aulic pressure respon- 
sive actuating means, a control means compris- 
35 ing a hydraulic jack disposed at an elevation 
low said pressure responsive actuating means and 
doflning a fluid chamber, a closed conduit inter- 
" connecting said chamber and said responsive 
actuating means, a fluid reservoir adjacent said 
40 chamber and arranged in communication with 
the latter as controlled by a check valve device, 
and means maintaining fluid under air pressure 
ata pre-selected head within said reservoir, said 
means comprising a weight member seated upon 
45 a perforated valve disc and disposed within an 
air vent conduit OErom said reservoir to the 
atmosphere externglly thereof, whereby said 
weight member controls the flow of air into and 
out of said reservoi» and thereby determines 
0 the pressure head against said hydraulic system. 
JOHN W. WHEELER. 
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